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for such compounds. However, the models discussed above may provide some
leads to potentially useful approaches, such as time to tumor response,
originally defined as the latent period by Armitage and Doll (1961). For
example, experiments using doses of the Initiator producing a high tumor
response would be useful in studying dose-dependent effects of negative
modifiers; conversely, experiments that produce barely perceptible re-
sponses could be used to examine dose-dependent responses of enhancers of
carcinogenesis. Although more data are needed to develop this concept,
several investigators have proposed specific mathematical models that
incorporate time to tumor response (Druckrey, 1967; Peto ejt_ aJU, 1972;
Pike, 1966). Moreover, continuous exposure to a "carcinogen" is con-
sidered in some models and time to tumor response has been incorporated
as a function of dose in order to yield the age-specific incidence rate
(Armitage and Doll, 1961; Crump, 1978; Hartley and Sielken, 1977).
Although the time to tumor response may have considerable hypothetical
and experimental utility for modifiers of carcinogenesis, such models
are severely limited for use in population-based studies because of the
unknown contribution and variable distribution of initiators.

Furthermore, withdrawal of an initiator may intercept progression of
carcinogenesis (Boutwell 1964; Sivak, 1979; Teebor and Becker, 1971).
Halving the dose-dependent progression of carcinogenesis should decrease
the final response by that amount, regardless of when such interception
occurred (Peto et^ al., 1981).

The Safe Drinking Water Committee concluded that conventional risk
extrapolation methodology accompanied by sufficient data and reasonable
models would predict risk to humans from studies in animals using low
doses with a precision varying from 1 to 2 orders of magnitude (National
Academy of Sciences, 1980a). Because of the differences in individual
susceptibility, the precision may, in fact, be much less.

USE OF MUTAGEN1CITY TESTS

As discussed in Chapter 3, the estimation of risk to humans from
exposure to mutagens is beset with uncertainties. First, it is difficult
to determine the dose of such substances in the diet.  For example, the
general population may eat small or very small amounts of some extremely
strong mutagens (e.g., afiatoxin B^) and large quantities of certain
weak mutagens (e.g., flavonoids in vegetables), and the capability of our
biological defense mechanisms to protect us from either of these is not
well understood. Presumably, the effects of such exposure will be a
function of potency and dose, both of which extend over a very wide
range. To translate the product of potency and dose for a specific muta-
gen into an estimate of absolute risk for a human population, it is nec-
essary to know how to convert the values of mutagenicity obtained in